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2014 Extreme California Water Drought
 

Water is essential to life, making its total 
economic value immeasurable. 

At the same time water is a finite resource 
and one for which competition is likely to 
increase as population and the economy 
grows. 



   

        
    

    
    

 
  

   
    
   

2014 Extreme California Water Drought
 

Based on conditions on the ground in early 
2014, the state appears to be in the most 
severe drought on record following two 
consecutive dry years in 2012 and 2013. 

Other notable droughts include a prolonged 
dry spell from 1923-1924 and an extremely 
dry span in 1976-1977. 



  
  

   

Will The Drought Impact Water  
Supplies? 
• Folsom Lake in February 2014 



  

 
 

 
 

 
 

 

WATER
 

•How can we get more of it? 

•How can we use less of it? 



 
 

  
 

  
 

  
 

    
 

 
 

  

2014 Extreme Water Drought 
Presentation 

• California’s Water System 

• Current Hydrologic Drought Conditions 

• Tribal Water Systems At Risk 

• Tribal Water Systems Drought Assessment
 

• Impact on Health and Lifestyle 

• Drought Preparedness and Assistance 



 
    

 
 

     
     

  
 

   
   

    
  

 
    

  
   

   
  

What You Need To Know
 

• In average years, close to 200 
million acre-feet (MAF) of water
falls in the form of rain or snow 
in California. 

• One acre-foot is about 326,000 
gallons, or enough water to 
supply two typical families for a 
year 

•	 Most of the rain and snowfall 
occurs between October and 
April, while demand is highest
during the hot and dry summer
months. 



 
  

  
 

 
 

 
 

  

 
 

   
 
    

 
  

 
 

  

 

Facts About California’s Water System
 

•	 Over half of that water soaks into the 
ground, evaporates or is used by native 
vegetation. That leaves somewhere 
around 82 million acre-feet of usable 
surface water in average years. Of that 
water: 

•	 48% goes to environmental uses such 
as in stream flows, wild and scenic
river flows, required Delta outflow and 
managed wetlands. 

•	 41% is used by agriculture 

• 9% is used by cities and industry. 

•	 About 75% of California’s available water 
occurs north of Sacramento, while about 
80% of the demand occurs in the 
southern two-thirds of the state. 



 
   

    
 

Groundwater provides about 40% of the state’s water 
supply. In dry years, that percentage can go as high as 60%. 



     
   

  
  

  
   
  

 
  

     
 

   
 
 

     
 

California Water Delivery System
 

• California's communities,
farms and businesses rely
on water from a variety of
sources. Surface water 
projects, which capture and 
deliver rain and snow,
provide major portion of the 
state's total water supply. 

• The projects include more
than 1,000 federal, state 
and local reservoirs and 
hundreds of miles of canals 
and pipelines. 



 
    

   
 

    
  

    
 

   
    

 
  

   
 

   
    

 
     

   
 

    
  

  
 

  
     

California Water Delivery System
 
•	 Key water projects and the amount of

water they deliver: 

•	 Central Valley Project (federal). Delivers about 7 
million acre-feet (MAF) per year. Constructed in 
1930s - 1950s. 

•	 State Water Project (state). Delivers about 2.5 
MAF/year. Constructed in 1960s – early 1970s. 

•	 All-American Canal (local). Delivers 3 MAF/year. 
Constructed in 1930s. 

•	 Colorado River Aqueduct (local). Delivers 1.2 
MAF / year. Completed in 1941. 

•	 Los Angeles Aqueduct (local). Delivers 200,000 
AF/year. Completed in 1913. 

•	 Mokelumne Aqueduct (local). Delivers 364,000 AF 
/ year. Completed in 1929. Second aqueduct
completed in 1949. 

•	 San Francisco Hetch Hetchy Project (local).
Delivers 330,000 AF/year. Completed in 1923. 



    

 
        

  
      

   

Heart of California’s Water System
 

The Central Valley Project (CVP) and the State Water Project (SWP) bring 
water from Northern California through the Sacramento-San Joaquin River
Delta for delivery to users in the San Joaquin Valley, parts of the San 
Francisco Bay Area and Southern California. 



 Water Use
 



  Current Hydrologic Conditions
 



U.S. Drought Monitor March 4, 2014 
(Released Thursday, Mar. 6, 2014) California Valid 7 a.m. EST 

Drought Conditions (Percent Area) 

None 00-04 0 1-0 4 02-04 -

Current 0.00 100.00 94.56 90.82 65.89 22.37 

L:ist Week 
2/2Y2014 

0.00 100.00 94.56 90.82 73.83 26.21 

3 Months Ago 
12/3/2013 

2.61 97.39 94.15 82.53 27.59 0.00 

St<irt of 
C;ilend;ir Ye;ir 

1213112013 

St<irt of 
W<iter Ye;ir 

1CY1/2013 

2.61 

2_63 

97.39 

97.37 

94.25 

95.95 

87.53 

84.12 

27.59 

11 .36 

0.00 

0.00 

One Ye;ir Ago 
3f.:l/2013 

0.03 99.97 47.37 26.96 0.00 0.00 

Intensity: 

DO Abnormally Dry - D3 Extreme Drought 

D1 Moderate Drought - D4 Exceptional Drought 

D2 Severe Drought 

The Droug/Jt Monitor focuses on broad-scale conditions. 
Local conditions may vary. See accompanying text summary 
for forecast statements. 

Author: 
Brad Rippey 
U.S. Department of Agriculture 

http://droughtmonitor.unl.edu/ 

http:http://droughtmonitor.unl.edu


 
  

 
 
 
 
 
 
 
 
 

2013 was the driest calendar year on 
record 



   

  
     

 
  

   
 

 
 

 

Drought Outlook - Anyone’s Guess 

A El Nino watch was 
issued by NOAA for the 
Fall of 2014. 
• 52% probability of El 

Nino developing 

• 41% chance of 
conditions remaining 
neutral. 
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Snow Pack
 



 

 

Water Storage
 



 
   

    
      

Summary of Water Conditions in California, 
February 1, 2014 (percent of average)* 



 
  

 
Tribal Water Systems At Risk
 



     
   

  

The following water systems at greatest 
risk due to drought conditions: 



  

 

Tule River Water Source
 

• February 2014
 



  

 

Lopez Creek – Smith River Water Source
 

• February 2014
 



 Hoopa Water Intake
 



 

 

Miranda Allotment
 

• February 2014
 



CalOES 	 ~· cdfa ~ 
GOVER N OR ' S O F FICE ~ Water Board~O F EM E RG ENCY SERV IC ES C &LljllOil:N I.& DDl •&•T•a: N t f 

t l)Obo " & l).li f ( l,I LIV* t 

Weekly Drought Brief 

Monday March 3, 2014 


Local Government 
• 	 Local Emergency Proclamations: A total of 26 local Emergency Proclamations have 

been received to date from city, county, and tribal governments, as well as special 
districts: 

o 	 Counties: Glenn, Inyo, Kern, Kings, Madera, Mendocino, Santa Barbara, San 
Joaquin , Sonoma, Sutter, Tulare, Tuolumne, Yuba 

o 	 Cities: Brookside Township-Mendocino County, City of Willits-Mendocino 
County, City of St. Helena-Napa County, City of Calistoga-Napa County, City of 
American Canyon-Nap a County 

o 	 Tribes: Hoopa Valley Tribe in Humboldt County, Yurok Tribe in Del Norte 
County, Tule River Indian Tribe in Tulare County, Karuk Tribe in 
Siskiyou/Humboldt Counties 

o 	 Special Districts: Lake Don Pedro Community Services District, Placer County 
Water Agency (PCWA), Twain Harte Community Services District , Carpinteria 
Valley Water District 



    

  
 

 
  

  

 
  

 
 

   
 

 
   

 
 

 
  

 

Governor Brown Declares Drought Emergency
 

Drought Concerns 

•	 In 2012 the California State Water 
Project moved 2.5 MAF of water
from Northern California’s rivers to 
25 million people and a million 
acres of farmland in the arid central 
and southern parts of the state. 

•	 In 2013, the driest on record, the 
system delivered 1.5 MAF of water,
down 40 percent. 

•	 This year, the planned water
distribution is zero. 

•	 California State Water Projects 
are essentially shutting down. 



 
   

  
 

Tribal Water Systems - Drought 
Assessment 



   
 

 
  

 

 
 

 
 

 
 

 

Tribal Water Systems - Drought 
Assessment 
• Assessed 148 tribal 
water systems 

• 57 assessed in the 

Escondido District
 

• 50 assessed in the 
Sacramento District 

• 41 being assessed in the 
Redding District 



   
   

   
     
     
    

     

      
     
      
      

     
      
    

    
   
   
   
   

 
   

  
   
     
    
    
    
    
    

   

   
     
     
    

     

      
     
      
      

     
      
    

    
   
   
   
   

    
   
     
    
    
    
    
    

California IHS – Drought Assessment
 
SDO Drought Assessment Summary 

No. Indicator Value 
1 Total water systems on inventory 50 
2 Total water systems that responded 31 
3 Percentage that responded 62% 

4 Total Indian homes on tribal systems assessed 1,389 

5 Total systems with well/ground water source 20 
6 Total systems with surface water source 2 
7 Total systems with interconnection water source 3 
8 Total systems with multiple water source 5 

9 No drought contingency plan 20 
10 Has a drought contingency plan 2 
11 Percentage with drought contingency plan 9% 

12 Current drought level/stage 
a Mild 2 
b Moderate 13 
c Severe 6 
d Emergency 2 

13 
Water reduction and supply management 
practices 

a None 4 
b Water conservation and public outreach 10 
c Reduced or no irrigation 0 
d Use of reclaimed water 1 
e Mandatory reductions 2 
f Leak repairs 2 
g Installation of low water use devices 2 

EDO Drought Assessment Summary 

No. Indicator Value 
1 Total water systems on inventory 57 
2 Total water systems that responded 34 
3 Percentage that responded 60% 

4 Total Indian homes on tribal systems assessed 2,808 

5 Total systems with well/ground water source 30 
6 Total systems with surface water source 1 
7 Total systems with interconnection water source 1 
8 Total systems with multiple water source 2 

9 No drought contingency plan 11 
10 Has a drought contingency plan 2 
11 Percentage with drought contingency plan 15% 

12 Current drought level/stage 
a Mild 11 
b Moderate 2 
c Severe 0 
d Emergency 0 

13 Water reduction and supply management practices 
a None 9 
b Water conservation and public outreach 1 
c Reduced or no irrigation 1 
d Use of reclaimed water 1 
e Mandatory reductions 0 
f Leak repairs 0 
g Installation of low water use devices 0 



    California IHS – Drought Assessment
 



 
       

  
     

        
    

 
 

 
 

     
 

   
     

   
 

 
      

    
     

 
  

   

    
    

 

Drought Plans
 
•	 Drought is unlike other natural emergencies such 

as hurricanes, floods, or earthquakes; drought-
related conditions can take years to escalate to 
the point at which water supply becomes severely
limited, and the length of time that drought
conditions may persist and impact communities is 
unknown. 

•	 EPA’s General Assistance Program (GAP) Grant 
can funds tribal Drought Contingency Plans. 

•	 Eligible activities may include those that support 
the Tribe’s overall assessment of vulnerability and 
capacity-building efforts to develop a responsive
environmental program. 

•	 Specific eligible work may include development of
a Drought Contingency Plan for Tribal lands,
collecting data and information on Tribal-wide
water systems to inform further analysis, 
conducting associated public education and
outreach efforts, coordinating with other
jurisdictions (federal, state, local), developing or 
revising codes and ordinances that govern water
use and conservation, and evaluating and/or
revising the Tribal rate structure. 



 
 

  
  
 

Impact on Health and Lifestyle
 



      
  

 
 

 
    

   
 

   
   

 
   

  
   

 
 

   

The Impact of Drought on Health - Quantity and 
Quality of Potable Water 

Surface Water 

• Reduced stream and river flows can produce inadequate or no 
water flows to pump intake. 

• Reduced stream and river flows can increase the concentration 
of pollutants in water and cause stagnation. 

• The filtration components in surface water treatment facilities
are designed based on historical water quality data and are 
effective at removing microbiological contaminants from
untreated source waters. If source waters have unusually high 
sediment loads, such as those caused by wildfires, they can 
easily clog these filters. 



    
  

 
 

   
   

 
  

   
 

 
   
  

     

The Impact of Drought on Health - Quantity and 
Quality of Potable Water  
Groundwater 

• Shallow groundwater aquifers that exchange water with surface 
waters are likely to be the most affected by drought. 

• Several tribal water systems have reported decreased levels of 
water in wells in the face of drought, with some shallow wells 
becoming dry. 

• Drought in coastal areas can increase saltwater intrusion into 
fresh groundwater supplies. The lack of rain and drying of 
surface water prevents the replenishment of fresh water in 
aquifers, which allows saltwater to enter. 



    
 

 
 

        
      

  
   

 
     

        
 

     
    

   
 

      
   

   

The Impact of Drought on Health - Diminished Living 
Conditions 
Sanitation and Hygiene 

•	 The availability of water for cleaning, sanitation, and hygiene is directly
linked to the reduction or control of numerous diseases. Drought
conditions create the need to conserve water, but these conservation 
efforts should not hinder proper sanitation and hygiene. 

•	 People may feel the need to conserve water in ways that can increase 
health risks, such as reducing or eliminating hand washing. 

•	 Personal hygiene, cleaning, hand washing, and washing of fruits and 
vegetables can be done in a way that conserves water, while at the same 
time continues to promote these healthy behaviors. 

•	 The installation of low-flow faucet aerators in businesses and homes is 
one example of how to reduce water consumption while maintaining 
hand washing and other healthy hygienic behaviors. 



    
 

  
 

   
 

 
 

  

 
 

   
  

 

The Impact of Drought on Health - Diminished Living 
Conditions 
Air Quality 

• The dusty, dry conditions and wildfires that often accompany
drought can compromise health, particularly among persons
who have chronic health conditions. 

• Fire and dry soil and vegetation increase the number of 
particulates that are suspended in the air, such as pollen, 
smoke, and fluorocarbons. 

• These substances can irritate the bronchial passages and 
lungs, thereby exacerbating chronic respiratory illnesses (e.g., 
asthma) and increasing the risk for acute respiratory infection 
(e.g., bronchitis and bacterial pneumonia, including dust 
pneumonia) 



    
 

 
 

          
  

 
     

   
   

   
 

        
     

         
      

         
     

   
         

 
 

The Impact of Drought on Health - Diminished Living 
Conditions 
• Food and Nutrition 

• Drought affects the quantity as well as the quality of America’s crops
and produce. 

• Low crop yields can result in elevated food prices and shortages,
potentially leading to malnutrition (primarily stemming from protein 
and micronutrient deficiencies) among people who are economically
burdened by the higher prices. 

• As water supplies dwindle, the quality of water being used for
agricultural purposes typically decreases. In the face of extreme 
drought, farmers may opt to use reclaimed or recycled water (i.e.,
treated municipal sewage) to irrigate their fields and process the
crops they grow. If not closely monitored, this agricultural practice 
could pose a threat to the safety of the food supply by increasing the 
likelihood of public exposure to pathogens, like Salmonella and toxin-
producing E. coli, and other potentially toxic substances. 



Water Restri ctions Threaten 
Agriculture Operations and Reduce 
the Industry's Economi c Activ ity 

AT RISK 

(based on DJ9watershortage impacts) 

$2.8 in foregone statewide 
income from jobs I ost billion 

of CA's total economic 
activity comes from 6% 
a gri cul ture 

in annual state $11 
revenue billion 

in gross direct and $2.2 indirect losses to the 
billion Central Valley 

of Central valley jobs 
are tied to ag production40% 

and related processing 

The \Nater Crisis Will Cause a Decline in 
Trucking, Shipping, Trade and 
Food Processing Industries 

AT RISK 
.. 95% 

of CaI ifo rni a 's a gri culture is tra nspo rt ed by 
freight 

$640 billion 
in exported goods are processed by the ports in 
Los Angeles. San Diego and Bay Area counties 

1.4 million 
jobs are generated bythe movement and 
exporting of goods through California ports 

640,000 
people work in trade related jobs in the 
Southern California Region 

Over 50,000 
food processing jobs in CA are directly tied to 
agriculture production 



    
 

   
 

 
 

  
  

 

 

   
   

 

The Impact of Drought on Health - Diminished Living 
Conditions 
Mental and Behavioral Health 

• The financial implications of drought have been shown to 
have an adverse effect on persons who rely on rainfall and 
water for their economic survival, including farmers and 
other agriculture-related professionals, ranchers, landscapers, 
horticulturalists, nursery and garden supply owners and 
employees, and recreational facility operators. 

• Financial-related stress and worry can cause depression, 
anxiety, and a host of other mental and behavioral health 
conditions and disorders. These factors can lead to suicide, 
particularly among persons living in rural areas who have fewer
options for income and limited access to mental and behavioral
health care. 



    
 

 
 

  
 

 
 

  
  

     
  

The Impact of Drought on Health - Diminished Living 
Conditions 

Energy 

• Lower production capacity causes shortages in available 
electricity, which can negatively impact health and well­
being. 

• Certain populations, including persons living in nursing 
homes, hospitalized patients, and other persons who 
must rely on electrical equipment for survival, are most 
vulnerable. 



 

 
   

 
  

 
  

 
 
 

 
    

 
  

Energy Drought Concerns
 

• Water is a key
resource to help 
generate electricity
to power homes,
businesses, and 
other facilities. 

• Hydropower
production is
sensitive to total 
runoff, to its timing,
and to reservoir 
levels. 



Water and energy nexus 

Hydroelectricity is the primary means for "storing" electricity 

Zero-emission 

water provides 

low-cost fuel, but 

supply depends 

on Mother Nature I I I 

I I I 
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Drought Preparedness and Assistance
 



  
 

   
 

   
  

   

  
 
 

    
   

   
 

    

Congress Debates Drought-relief Aid 

• The Senate bill wouldn't undo any federal or state law as the 
House version does. Rather, it's designed to streamline efforts
to increase water flowing into the Central Valley by calling on 
authorities to maximize water supplies, reduce project review
times and ensure water is directed to users whose need is 
greatest. The measure would provide $300 million in 
emergency funds to be used on a range of projects 

• The House bill would divert water from the San Joaquin River
to farms, homes and businesses. Such a move is opposed by
the administration, Democrats and environmentalists largely
because it would halt a project designed to restore the natural
flow of water — and salmon — in the river 



 
  

Proposed Senate Bill
 



  
 

 
     

 
  

      
 

 
 

  
 

   
 
    

  
     

    
  

  
 
   

       
    

    
 

 
    

  
  

 
   

   
   

 
 
    

   
 
   

    
   

 

       
 
    

   
  

 
 
    

   
 
 
 
 

   
     

    
 

State of California
 
The Governor signed the following bills: • Assisting Californians Disproportionately Impacted by the Drought 

SB 103 by the Committee on Budget and Fiscal Review – Budget Act of 
2013. 

SB 104 by the Committee on Budget and Fiscal Review – Drought Relief. 

• $25.3 million from the General Fund for food assistance, which will be 
structured to maximize the potential federal drought assistance that can 
be provided to provide food assistance to those impacted by the 
drought. 

For full text of the bills, visit: http://leginfo.ca.gov/bilinfo.html • $21 million from the General Fund and federal funds for housing 
related assistance for individuals impacted by the drought. 

Highlights of the legislation include: 

Enhancing Water Conservation and Improving Water Supplies 

• $549 million from the accelerated expenditure of voter-approved bonds,
Proposition 84 and Proposition 1E, in the form of infrastructure grants for
local and regional projects that are already planned or partially completed to 
increase local reliability, including recapturing of storm water, expanding the 
use and distribution of recycled water, enhancing the management and 
recharging of groundwater storage and strengthening water conservation. 

• With California facing one of the most severe droughts on record,
Governor Brown declared a drought State of Emergency in January and 
directed state officials to take all necessary actions to prepare for water
shortages 

• $30 million from the Greenhouse Gas Reduction Fund to the Department
of Water Resources (DWR) for direct expenditures and grants to state and 
local agencies to improve water use efficiency, save energy and reduce 
greenhouse gas emissions from state and local water transportation and 
management systems. 

• $14 million for groundwater management across the state, including 
assistance to disadvantaged communities with groundwater contamination 
exacerbated by the drought. 

• $10 million from the Greenhouse Gas Emissions Fund for the California 
Department of Food and Agriculture to invest in irrigation and water
pumping systems that reduce water use, energy use and greenhouse gas
emissions. 

• $15 million from the General Fund for Emergency Drinking Water Fund to 
address emergency water shortages due to drought. 

• $13 million from the General Fund to augment the California Conservation 
Corps and local community conservation corps to expand water use 
efficiency and conservation activities and to reduce fuel loads to prevent
catastrophic fires. 

http://leginfo.ca.gov/bilinfo.html
http://gov.ca.gov/news.php?id=18368


    
 

 

CFCC Funding – website at 
www.cfcc.ca.gov 

http:www.cfcc.ca.gov


   USDA – Rural Development
 



       
 

 

CALIFORNIA TRIBAL WATER RIGHTS
 
Delia Parr and Jedd Parr
 

California Indian Legal Services
 



 
Tribal water planning advocacy and 
assistance 
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• 
• 

/, 

• 

INSTALL AERATORS ON 

BATHROOM FAUCETS 

~ 

• 1.2 GALLONS 
per person /cby 

TURN OFF WATERWHEN 
BRUSHING TE ETH OR 
SHAVING~ ~ 

10 GALLONS 
per person /cby 

FIX LEAKY TOILETS 
~ 

30-50 GALLONS 
per cby/tdl9t 

INSTALL A HIGH-EFFICIENCY 
WATERSENSE-LABELED TOILET 
(l .28 GALLON PER FLUSH) 

!!~~~ONS ~, 


WASH ONLY FULL 
= OF CLOTHES 

15-45 GALLONS 
per load 

TAKE FIVE MINUTE 
SHOWERS INSTEAD OF 
l 0 MINUTE SHOWERS 
~ 

• 12.5 GALLONS 
with a water effk 19nt shO'lllferheacl 

INSTALLEFFICIENT, ~ 

WATERSE NSE-LABELED ~ 

SHOWER HEADS ~ .N~ 


~ 

1.2 GALLONS 
per minute 

10 GALLONS 
per avem~ IO·mlnute shower 

Sare Our 
For more tips on reducing water use, visit saveourH20.org 1 WATER. 

http:saveourH20.org
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California Area Website – Drought 2014
 



  Websites For More Information
 



  

 
 

  
   

 
 

 
  

 

 

Questions 

•How can we get more of it?
 
• Future Surface Water Projects 
• Tribal Water Rights 
• Interconnections to the California water 
delivery system 

•How can we use less of it?
 
• Don’t Waste 
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